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(From the Laboratories  of  The Rockefeller Institute for Medical  Research.) 
The group of .organisms known as  the gonococcus has  been re- 
garded as a heterogenous one from the point of view of the various 
immunological reactions.  Morphologically and  culturally the  dif- 
ferent strains of gonococci seem 'to be identical, but coincident with 
the use of the complement fixation test for diagnostic purposes dif- 
ferences in the power of various strains  to  bind complement were 
observed when monovalent antigens were used. 
Torrey  (I)  advanced the view of the diversity of strains when  studying first 
the  agglutination  and  precipitin  reactions  in  antigonococcus  serum;  while  his 
absorption  experiments indicated that  "an antigonococcus  serum  may contain  in 
addition  to  the  specific  homologous  agglutinin  several  groups  of  agglutinins 
which act on various cultures quite independently of one another.  At least three 
groups were found whose major or specific agglutinins are not removed by inter- 
absorption."  Later the same author  (2)  confirmed this view in a  study of com- 
plement  fixation  of  the  same  strains.  Other  investigators  obtained  essentially 
similar results,  although  the  division into three  main  groups  was  not  confirmed 
generally.  Watabiki  (3),  who  employed  the  test  of  complement  fixation  in 
gonorrheal infections, states that "no distinct differences exist among the various 
strains  of gonococci, but  only a  comparative  difference."  A  polyvalent antigen 
was soon introduced for clinical diagnostic purposes.  Schwartz and  McNeil  (4) 
note  that  "their  experimental  work  showed  that  the  secret  of  success  of  the 
serum-diagnosis of gonococcus infection in general lay in the use of a polyvalent 
antigen  on  account  of  the  fact  that  the  different  strains  of  gonococci  seem  to 
differ considerably one from the other." 
SOURCES  OF  CULTURES. 
The  striking  clinical  distinction  between  gonococcal  infection  in 
the  adult  and  in  young  female  children  suggested,  in  view  of  the 
facts  already  established  by  biological  tests,  a  comparative  study 
of gonococci  isolated  by  culture  from the  two  classes  of  cases. 
Two principal groups of Cases are recognized clinically.  The or- 
ganisms isolated from these groups were examined and compared in 
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their immunological reactions of agglutination and complenlent fixa- 
tion.  Nine  so  called  adult  strains  and  six  infant  strains  were 
studied.  With  one  exception  all  were  freshly  isolated  strains. 
X, Y,  x, 2, 3, 4, 5, and 6 were adult strains cultivated from cases of 
acute urethritis with more or less  complications; A  was one  of  the 
original  Torrey  strains  and  has  been  under  cultivation  for  seven 
years.  The six infant strains,  BH,  G,  C,  WE,  S,  and WH, were 
all  isolated  from cases  of vulvovaginitis in  infants and  little  girls 
under  five  years  of  age.  In  addition  three  other  strains  isolated 
from cases of ophthalmia were studied, K, L, and CM.  K  was iso- 
lated from a case of purulent ophthalmia in an infant two months of 
age; L  from a  girl of eighteen years who had a  vaginal discharge; 
and CM from a boy of fifteen who had no sign or symptom of infec- 
tion  elsewhere  and  who  gave  no  history of  any exposure  to  con- 
tagion.  Table I affords a means of easy reference. 
TABLE  I. 
Source  of Cultures. 
Designation.  Type of strain.  Clinical diagnosis. 
X 
Y 
A  (Torrey) 
i 
2 
3 
4 
5 
6 
BH 
G 
C 
WE 
S 
WH 
K 
L 
CM 
Adult 
Adult 
Adult 
Adult 
Adult 
Adult 
Adult 
Adult 
Adult 
Infant 
Infant 
Infant 
Infant 
Infant 
Infant 
Ophthalmic strain 
Ophthalmic strain 
Ophthalmic strain 
Acute urethritis. 
Acute urethritis. 
Acute urethritis. 
Acute urethritis. 
Acute urethritis. 
Acute urethritis. 
Acute urethritis. 
Acute urethritis. 
Acute urethritis. 
Vulvovaginitis. 
Vulvovaginitis. 
Vulvovaginitis. 
Vulvovaginitis. 
Vulvovaginitis. 
Vulvovaginitis. 
Ophthalmia neonatorum. 
Ophthalmia; girl i8 yrs. old, with vaginitis. 
Ophthalmia; boy x  S yrs. old, with no urethritis, 
and no history of exposure to infection. 
Cultivation.--As  is  well known,  the  isolation  of  the  gonococcus 
from the  pus  in  a  well marked  case  of  urethritis  is  comparatively 
easy, but the isolation of the organism  from a case of vulvovaginitis Louise Pearce.  291 
is  more difficult.  The easiest method of doing the latter,  and one 
which  rarely  failed,  was  by  the  use  of  blood  agar  plates.  The 
culture was taken by means of a platinum loop passed high up in the 
vaginal canal.  If any gonococci were present they usually appeared 
within eighteen or twenty hours' incubation at 37 ° C. as the familiar 
tiny dew-drop colonies.  Unless there was an overwhelming number 
of  contaminating organisms in the least  heavily planted  plates  the 
gonococcus  colonies  grew  first,  and  in  fact  several  hours  before 
the  other  organisms  appeared.  If  the  plates  are  made  of  ascitie 
agar the initial growth of the contaminating organisms is more rapid 
than that of the gonococcus, and in eighteen hours practically every 
plate will be covered with them, making the selection of even prob- 
able gonococcal colonies extremely difficult.  Once isolated in pure 
culture, the strains were grown on a stock media of ascitic veal agar. 
EXPERIMENTAL  PART. 
Immunizatio'n.--The monovalent sera used in the immunological 
experiments about to be described were made by immunizing rabbits~ 
to the single adult and single infant strains.  The inoculations were 
all  intravenous ones of living twenty-four hour cultures, and were 
made weekly, beginning with one-twentieth or one-tenth of a culture 
and increasing gradually to one and one-half to two cultures.  Usu- 
ally eight to  ten weeks sufficed to produce a  serum having a  good 
content of  antibodies.  The  rapid  method  of  immunization  adv0- 
cated by Gay  (5)  for the typhoid organism proved unsatisfactory 
when applied to the gonococcus.  In each experiment detailed below 
serum from more than one rabbit immunized to the same strain was 
used and the series run in duplicate in order that any individual dif- 
ferences in the sera might be avoided. 
.49glutination.--When fresh, immune rabbit serumwas found to 
agglutinate its homologous organisms on the average in a dilution of 
I : I,OOO, in some instances  I : 1,5oo , and the titer of various tab%it 
sera did not vary appreciably whether the rabbits  were immunizecI 
with a  freshly isolated strain  or with the  same strain  after it  had 
been under cultivation  for twelve months.  In no  instance did the 
agglutination  titer  approach  the  figure  of  I :7.00,000  given  by 292  Comparison  of Adult  and Infant  Types of  Gonococci. 
Torrey  (I).  The highest titer of the Torrey A  immune serum with 
its  homologous organism  was  1:666.  Normal  rabbit  sera  did  not 
agglutinate  the organism at all, or in a  few instances  only, in a  dilu- 
tion of  i : IO. 
Table II shows the result of the agglutination tests with the serum 
prepared  with  the  adult organism X,  and  table  III  the  results  with 
the serum prepared with the infant strain BH. 
TABLE  II. 
Monovalent  Rabbit  Serum  Immune  to  Adult  Gonococcus  Strain  X.  Hggluti- 
nation Reactions Made at 37  °  C. 
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It will be seen in table II that serum X  (adult type)  agglutinates 
its  homologous  organism  and  strain  Y,  also  an  adult type,  equally 
well  in  dilutions  of  I : z,ooo,  and  some  specimens  of  sera  aggluti- 
nated  its  homologous  organism  at  1:1,5oo.  The  average  titer  of 
,other  adult  strains  with  this  immune  adult  serum  was  1:333,  al- 
though strain A  agglutinated at I : 666 and strains  I and 3 at  1 : 8oo. 
With infant strains titered against the adult immune serum, however, 
no agglutination  was found in dilutions higher  than  I.: 20o,  and the 
average  was  I :66  to  I:IOO.  The  strains  isolated  from  cases  of Louise  Pearce.  293 
gonorrheal  ophthalmia  approach the  adult type  in  the agglutination 
reaction  with this adult immune serum,  although above the dilution 
of  I:IOO  the  reaction  is  not  so  marked  as  with  the  adult  strains. 
The  highest  titer  obtained  with  these  three  ophthalmic  strains  was 
I : 50o  (strains L  and CM). 
It is interesting to compare the results given in table III with those 
just  noted.  Here  the  same  adult  strains  were  titered  against  a 
serum prepared with an infant type of organism,  BH. 
TABLE  III. 
Monovalent  Rabbit  Serum  Immune  to  Infant  Gonococcus  BH. 
Reactions  Made  at  37  °  C. 
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The  titer  of  this  serum with  its  homologous  organism  was  high, 
I : I,OOO, and with some specimens  of sera  I : 1,2oo, but the  titer  of 
two  other  infant  strains,  C  and  WE,  was  also.high,  1:8oo.  The 
average  titer  of  this  infant  immune serum with  infant  strains  was 
I : 5oo.  On the other hand,  when adult strains  were  used with this 
infant immune serum rather striking differences  were again brought 
out.  In  no  case  did  agglutination  occur  in  dilution  of  the  serum 
above  i  :2oo, and the average was  I : IOO.  Strains  I,  3, and 5 were 
the  only  ones  showing a  double  plus  reaction,  and  this  occurred  in 294  Comparison  of  Adult  a~td lnfanl  Tyws  of  Gonococci. 
dilutions of  i:66  and  I:IOO.  The three ophthalmic strains  when 
titered against this infant immune serum did not agglutinate in dilu- 
tions above I : IOO, thus conforming again to the adult type. 
As will be seen in tables  II  and III, a  pre-zone  of agglutination 
was present quite regularly.  It was seen in all infant strains tested 
with adult immune serum; strains  I  and 3  never exhibited it when 
tested  with  either  adult  or  infant  immune  sera.  The  ophthalmic 
strains practically never showed it; there was a  plus-minus reaction 
of  strain  K  with  the  lowest  dilution of  the  adult  immune  serum. 
When the homologous strains were tested with their own sera there 
was a  plus-minus reaction in the lowest dilution, suggesting a  pre- 
zone when compared with the plus reaction in the succeeding higher 
dilution, yet not as definite a  one as with other strains or when the 
two strains X  (adult) and BH  (infant) were crossed with the oppo- 
site serum• 
TABLE  IV. 
Monovalent  Rabbit Serum  Immune  to Adult Strain  Y.  Agglutination  Reactions 
Made  at 37 °  C. 
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In  addition  to  the  experiments given  in  the  tables  others  were 
made of a  similar nature, but with sera immune to other adult and 
other infant strains; e. g., Y  and A, C and WE.  The results were 
practically the same  as  with  X  and  BH  immune sera.  Table  IV 
gives some of the agglutination reactions with serum prepared with 
Y  (adult)  and serum prepared with C  (infant)  strains. 
Complement Fixation.--Antigens were made according to several 
different methods,  but  the  one  finally adopted  was  that  given  by 
Park  and  Williams  (6).  We  found  in  making these monovalent 
antigens  that  it  made  no  difference whether  the  final  heating  at 
80 °  C.  for one hour was done before or after filtering, or whether 
the autolysis at 560  C.  lasted  for one hour or two.  Moreover,  in 
the  few instances tried  there was  no  difference noted in  the same 
antigen heated at 80 °  C.  for one hour or at IOO ° C.  for twenty min- 
utes.  The antigen is used the same day as prepared, if possible,  for 
in some instances it becomes anticomplementXry over night.  When 
an antigen is anticomplementary in dilutions commonly used or be- 
comes so in such dilutions as to prevent its being used, refiltering it 
or reheating it will not remove its  anticomplementary character. 
The sheep-rabbit hemolytic system was used throughout these ex- 
periments, as it was found that the serum of both normal rabbits and 
those immunized with the gonococcus contained a  stronger natural 
hemolytic amboceptor  for  hen than  for  the .sheep  red  corpuscles. 
Before performing each experiment a careful titration of the hem- 
olytic system was  done,  with varying amounts of amboceptor and 
complement, and for the final test two units of amboceptor and two 
of complement were used.  Moreover, an equally" careful titration of 
the antigen was made and in each case one-half the amount of anti- 
gen that was entirely free from anticomplementary action was used. 
Harrison  (7)  lays  especial  stress  on  the  importance of  these  two 
initial titrations and our experience confirms his.  The tests were all 
made  in  the  water  bath  at  37 °  C. ;  antigen,  immune  serum,  and 
complement were incubated  for forty-five minutes,  then the hemo- 
lytic amboceptor and sheep red corpuscles were added, and the total 
mixture was incubated for one hour.  Table V  shows the results of 
antigens made from adult type organisms tested with both adult and 
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TABLE  V. 
Monovalent  Adult  Type  Antigens  Tested  for  Complement  Deviation. 
Strain.  Dilution of  Dilution of  !  Serum X (adu]t).  Serum BH (infant).  Complement.  antigen,  immune sera.  I 
X  (adult)  0.2 c.c. 
in each tube 
Y  (adult) 0.2 c.c. 
in each tube 
A  (adult)  0.3 c.c. 
in each tube 
(adult) 0.2 c.e. 
in each tube 
2  (adult) 0.2 col 
in each tube 
o.4  c.c.  No hemolysis 
0.3  c.c.  No hemolysis 
0.2  c.c.  No hemolysis 
o.i  c.e.  No hemolysis 
0.07  c.c.  !No hemolysis 
0.05  c.e.  No hemolysis 
0.03  c.c.  No hemolysi~ 
o.oi  c.c.  Moderate  hemolysis 
o.o07 c.c.  Complete  hemolysis 
0.4  c.,... 
0.3  c.o. 
0.2  C.C. 
0.I  C.C. 
o.o7  c c. 
0.05  s.c. 
0.03  c.c. 
0.0I  C.C. 
0.0O7 c.c. 
0.4  c.e. 
0-3  s.c. 
0.2  C.C, 
0. I  C.C. 
O.07  C.C. 
0.05  s.c. 
0.03  c.c. 
0.0I  C.C. 
0.007 C.C. 
0.4  c.c. 
0.3  c.c. 
0.2  C.C. 
0.I  C.C. 
0.07  c.c. 
0.05  s.c. 
o.03  c.c. 
o.oi  C,O. 
O.OO7 C,C. 
o. 4  c,c. 
0.3  c.c. 
0.2  C.C. 
0.I  C.C. 
O.O7  C.O. 
0-05  s.c. 
o.03  c.c. 
0.0I  C.C. 
O.O07 C.C. 
No hemolysis 
Slight hemolysis 
Complete  hemoly.~isl 
Complete  hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete  hemolysisl 
Complete  hemolysis 
Complete  hemolysisl 
No hemolysis  No hemolysis 
No hemolysis  !iComplete  hemolysis 
No hemolysis  [Complete  hemolysis 
No hemolyeis  Complete  hemolysis 
No hemolysis  iComplete  hemolysis 
No hemolysis  IComplete  hemolysis 
JComplete  hemolysis:EComplete  hemolysis 
IComplete  hemolysislComplete  hemolysis  i 
]Complete  hemolysis!Complete  hemolysis 
iNo hemolysis  JNo hemclysi,,;  i 
]No hemolysis  IComplete  hemolysis  I 
Slight hemolysis  Complete  hemolysis 
Slight hemolysis  Complete  hemolysis[ 
iComplete  hemolysi~, Complet~  hemolysis] 
Complete  hemolysislComplete  hemolysis! 
Complete  hemolysis~Complete hemolysis 
'Complete  hemolysis Complete  hemolysis 
iComplete  hemolysislComplete  hemolysis 
]No hemolysis  No hemolysis 
No hemolysis  hemolysis 
[No hemolysis  iNo hemolysis 
No hemelysi:  ]Complete  hemolysis'! 
!Slight hemolysis  iComplete  hemolysis 
i'Complete  hemolysisIComplete  hemolysis] 
iComplete  hemolysislComplete  hemolvsis/ 
]Complete  hemolysis Complete  hemolysis  ~ 
iComplete  hemolysis Complete  hemolysis 
0.0I C.C. 
in each tube. 
o.oi  s.c. 
in each tube. 
O.OI C.C. 
in each tube. 
O.OI C.C, 
in each tube. 
No hemolysis  INo hemolysis  i  o.oI c.c. 
iNo hemolysis  [No hemolysis  in each tube. 
iNo hemolysis  iNo hemolysis  [ 
Slight hemolysis  ]Complete  hemolysis[ 
iComplete  hemolysislComplete  hemolysis  I 
[Complete  hemolysis Complete  hemolysis 
Complete  hemolysis[Complete  hemolysis  / 
Complete  hemolysis[Complete  hemolysisj 
i  .  i  • ~  !Complete  hemolysts Complete  hemolysis  I Louise  Pearce. 
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Strain.  Dilution  of  Dilution of  im- [  Serum x  (adult).  Complement.  antigen,  mune sera. 
3  (adult) 0.2 c,c. 
in each tube 
4  (adult) o..o c.c.[ 
in each tube 
5  (adult) 0.2 e.e. 
in each tube 
0.4  c.c.  [No hemolysis 
Serum )Ill (infant). 
No hemolysi~ 
No hemolysis  o.3  c.e. 
0.2  e.c. 
0.I  C.C. 
0.07  c.c. 
0.05  c.e. 
0.o3  c.c. 
O.OI  C.C. 
o.0o7 c.c. 
0.4  e.e. 
o.3  c.c. 
0.2  C.C. 
O.I  e.C. 
0.07  c.c. 
0.05  e.e. 
0.03  c.c. 
0.0I  C.C. 
O.OO 7  c.e. 
0.4  e.c. 
0.3  c.e. 
0,2  C.C. 
0.I  C.C. 
0.07  e.c. 
0.05  e.e. 
0.03  c.e. 
O,OI  C.C. 
o.oo  7 c.c, 
No hemolysis 
No hemolysis  IModerate  hemolysi~ 
No hemolysis  Moderate  hemolysis 
No hemolysis  Complete  hemolysis 
Slight hemolysis  ]Complete  hemolysis 
Complete  hemolysis Complete  hemolysis 
Complete  hemolysis Complete  hemolysis 
Complete  hemolysis Complete  hemolysis 
No hemolysis  No hemolysis 
No hemolysis  No hemolysis 
No hemolysis  Slight hemolysis 
No hemolysis  Complete  hemolysis 
No hemolysis  Complete  hemolysis 
No hemolysis  Complete  hemolysis 
Complete  hemolysis Complete  hemolysis 
Complete  hemolysis Complete  hemolysis  Complet_____Z  hemolysi______  2  hemoly: i____At 
No hemolysis  ]No hemolysis 
No hemolysis  iNo hemolysis 
No hemolysis  Complete  hemolysis! 
No hemolysis  Complete  hemolysis  I 
/No hemolysis  Complete  hemolysis 
Complete  hemolysis[Complete  hemolysis 
IComplete  hemolysis Complete  hemolysis! 
Complete  hemolyoisComplete  hemoly,isl 
Complete  hemolysisComplete  hemolysis] 
O.OI  CC. 
in each tube. 
O.OI  C.C. 
in each tube. 
O,OI  C.C. 
in each tube. 
Antigens made  from  strain  6  were  repeatedly  anticomplementary  in  as  small 
amounts  as o.o5  e.c. 
When monovalent antigens  made  from the so called adult strains 
of gonococci were titrated against a monovalent immune serum pre- 
pared with an adult strain, complement was bound in dilutions which 
caused no deviation of the complement when tested with a so called 
infant  type of immune  serum.  Sera  X  (adult  type)  and  BH  (in- 
fant  type)  were  used.  Antigens  X  (adult)  and  Y  (adult)  show 
practically  the  same results  in this  test;  complement  is  bound  with 
o.o5  of a  cubic centimeter  of adult  immune  serum,  but there  is  no 
binding  whatever with o.2 of a  cubic centimeter  of  infant  immune 
serum. 
This  result happens  to coincide with the agglutination  tests made 
with  these  strains  and  the  same  adult  serum,  but  it  by  no  means 
follows that  because of  a  high  agglutination  titer  complement  will 298  Comparison  of  Adult  and  h~fant  Types  of  Gonococci. 
be bound with high dilutions of the serum.  It has been shown re- 
peatedly that a high content of a serum of one group or set of anti- 
bodies does not necessarily imply a high content of others.  This is 
illustrated with strains  I  ('adult)  and 4  (adult)  and immune serum 
X  (adult).  With antigen I  there is only partial binding of comple- 
ment with o.o7 of a cubic centimeter, while with antigen 4 there was 
complete binding with o.o5  of a  cubic centimeter.  Yet  the agglu- 
tination tests made with these strains and serum show that there was 
a  partial  agglutination of  strain  z  at  a  serum  dilution of  I :666, 
while with strain  4  agglutination occurred  at  a  dilution of  I:333 
(table II).  In every instance complement was bound in the lowest 
dilutions of the infant immune serum as well as the adult, with the 
adult antigens, but never with smaller amounts than o. 3  of a  cubic 
centimeter  of  the  infant serum.  On  the  other  hand,  with  these 
adult antigens  complement was  always bound  with o. 3  of  a  cubic 
centimeter of adult immune serum, in every case with o.I of a cubic 
centimeter or less,  and in one experiment with o.o  3 of a  cubic centi- 
meter (antigen X, serum X).  Antigens made from strain 6 accord- 
ing to the method used were repeatedly anticomplementary in as high 
a  dilution as o.o5 of a cubic centimeter.  An explanation of this is not 
apparent, but it may be possible to make a  usable antigen from this 
strain by another method; i.  e.,  the  freezing and  thawing me¢hod. 
Strain 6 was agglutinated with an adult immune serum in a dilution 
of  I:333  (table  II)  and with an  infant immune serum  at  I:Ioo 
(~able  III).  Hence  it  is  classed  with the adult type of organism. 
This is borne out by the history of the case which shows that it was 
isolated from an adult urethritis  (table I). 
When  the  infant strain antigens  were  titrated  against the  same 
monovalent infant and adult immune sera  (BH and X), similar dif- 
ferences were observed, as shown in table VI. 
Complement was bound  with o.o3  of a  cubic centimeter of  BH 
serum with BH antigen, but there was no binding whatever with this 
amount of X  (adult)  serum.  In every case complement was bound 
with  o.I  of  a  cubic  centimeter  of  infant serum  and  usually with 
o.o  5  of a  cubic centimeter, when these  infant strain antigens were 
used; but there was no binding whatever with this amount of adult 
immune serum.  With infant type antigens complement was bound Louise  Pearce.  299 
TABLE VI. 
Monovalent Infant Type Antigens  Tested for Complement Deviation. 
Strain,  Dilution of  ]Dilution of ira-  [ 
antigen,  taunt sera.  Serum  BH  (infant).  Serum X (adult).  i  Complemen. 
BH (infant) 
0.3 c.c. 
in each tube 
G  (infant) 
0.2  C.C, 
in each tube 
C  (infant) 
0.3 c,c. 
in each tube 
WE (infant) 
0.3 e.c. 
in each tube 
S  (infant) 
0.2 c.c. 
in each tube 
0.4  C.C. 
o,3  c.c, 
0.2  C.C. 
O.I  c.e. 
o.o7  (..c. 
o.o5  c.c. 
0.03  e.c. 
O.OI  C.C. 
0.007 e.c. 
0.4  c.c, 
o,3  c,c, 
O,2  i.e. 
O.I  C.C. 
o.o7  c.c. 
o.o~  c.c. 
0.03  c.c, 
O.OI  C.C, 
0.007 c.c. 
0.4  c.e. 
0.3  c.c. 
0,2  C.C. 
O.I  C.C. 
0.07  e.c. 
0.05  c.c. 
o,o3  c.c. 
O.OI  C.C. 
o.oo7 e.c, 
0.4  c.c, 
0.3  c.c, 
0.2  C.C. 
O.I  C.C. 
0.07  c,c. 
0.05  e.e. 
0.03  C.C, 
O.OI  C.C. 
0,007 c.c. 
0.4  ¢.c. 
0.3  c.c. 
0.2  C,C. 
O.I  C.C. 
0.07  c.e. 
0,05  c.e. 
o,o3  c.c, 
O,OI  e.c. 
0.007 c.c. 
No hemolysis 
No hemolysis 
No hemolysic 
No hemolysis 
No hemolysis 
No hemolysis 
No hemolysis 
Complete hemolysis 
Complete  hemolysis 
No hemolysis 
No hemolysis 
No hemolysis 
No hemolysis 
Moderate hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete hemolysis 
Complete  hemolysis 
No hemolysis 
No hemolysis 
No hemolysi~ 
No hemolysis 
No hemolysis 
No hemolysis 
Slight hemolysis 
Complete hemolysis 
Complete hemolysis 
No hemolysis 
NO hemolysis 
No hemolysis 
No hemolysi~ 
No hemolysis 
Almost complete 
hemolysis 
Complete hemolysis 
Complete  hemolysis 
Complete  hemolysis 
No hemolysis  [ 
No hemolysis  [ 
Slight hemolysis  I 
Complete  hemolysis  I 
Complete  hemolysisF 
Complete hemolysis! 
Complete hemolysis 
Complete hemolysis 
Complete hemolysis 
No hemolysis 
No hemolysis 
No hemolysis 
Complete hemolysis 
Complete hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete  hemolysis 
No hemolysis 
No hemolysis 
No hemolysiv 
Complete hemolysis 
Complete hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete hemolysis 
Complete hemolysis 
No hemolysis 
No hemolysis 
No hemoIysis 
Moderate hemolysi~ 
Complete hemolysis 
Complete hemolysis 
Complete hemolysis 
Complete  hemolysis 
Complete  hemolysis 
No hemolysis  No hemolysis 
No hemolysis  No hemolysis 
No hemolysis  Complete  hemolysis 
Slight hemolysis  Complete hemolysis 
Moderate hemolysislComplete hemolysis 
Complete hemolysisiComptete hemolysis 
Complete  hemolysislComplete hemolysis 
Complete  hemolysis Complete hemolysis 
Complete hemolysis Complete hemolysis 
O.OI C.C. 
in each tube. 
O.OI ~ .C. 
in each, tube. 
o.oi c.c. 
in each tube. 
O.OI C,C. 
in each tube, 
O.OI C.C. 
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TABLE  VI.--Concluded. 
Strain.  Dilution of 
antigen.  Complement. 
WH  (infant) 
0.2  e.c. 
in each tube 
Dilution of ira-  Serum X (adult).  mune sera.  Serum BH (infant). 
O.4  c.c.  No hemolysis  No hemolysis 
0.3  e.c.  INo hemolysis  No hemolysis  r 
0.2  e.c.  iNo hemolysis  [No hemolysis 
O.I  c.e. 
0.07  c.c. 
0.05  c.¢. 
0.0.3  e.e. 
0.0I  C.e. 
0.007  c.C. 
0.0I  C.C. 
in each tube. 
No hemolysis  iModerate  hemolysis  I 
No hemolysis  [Complete  hemolysisl 
No hemolysis  [Complete  hemolysis 
Complete  hemolysis]Complete  hemolysis 
~Complete  hemolysislComplete  hemolysis 
IComplete hemolysis[ComPlete  -  hemolysis: 
with somewhat smaller amounts of adult immune serum  (averaging 
o.2 of a cubic centimeter) than was the case with adult type antigens 
and  infant  immune serum  (averaging o. 3  of  a  cubic  centimeter). 
Again it is seen that a  high agglutination titer does not imply neces- 
sarily a  deviation  of  complement at  a  high  dilution  of  the  serum 
(strain  G). 
Antigens made  from the three organisms  isolated  from ophthal- 
mic  cases  when  titrated  against  monovalent  adult  serum  deviated 
complement  in  higher  dilutions  of  this  serum  than  when  titrated 
against  infant  immune  serum  (table  VII).  This  difference was 
well marked with strain CM, but less striking with strains K  and L. 
It should be emphasized again that in order to determine any de- 
gree of specificity whatever of the various strains of gonococci, the 
smallest amount of complement possible was used  (two units)  with 
the largest amount of antigen and immune serum (half the amount 
that  was  not  anticomplementary).  The  test  so  made  is  an  ex- 
tremely delicate one.  It is hardly necessary to add that such quan- 
tities  would not be practical  for the ordinary clinical procedure. 
DISCUSSION. 
From  the  agglutination  and  complement fixation  tests  just  de- 
scribed it is evident that within the large group of organisms known 
as the gonococcus two more or less distinct types may be differen- 
tiated.  These types correspond to the clinical source of the strains, 
whether from an infection of the acute urethritis type in the adult 
or  from the  vulvovaginitis  of  infancy and  early  childhood.  The 
difference between these types of gonorrheal infection is well recog- Louise Pearce.  301 
TABLE  VII. 
Monovalent  Ophthalmic Gonococcus Antigens Tested for Complement Deviation. 
Strain.  Dilution of 
antigen. 
.i 
K  (ophthalmic) 
0,2  C.C. 
in each tube 
L  (ophthalmic) 
0.2  C.C. 
in each tube 
CM  (ophthalmic) 
0.2 c.e, 
in each tube 
Dilution of  immune sera.  Serum X (adult).  Serum BH (infant).  Complement. 
0. 4  e.c. 
0.3  c.c. 
0.2  C.C. 
0.I  C.C. 
O.07  C.C. 
o.05  c.c. 
0.0 3  c,e. 
0.02  C.C. 
0.0I  C.C. 
0.007  c.c. 
0.4  c,c. 
0.3  c,c. 
0.2  c,e. 
0.I  C.C. 
0.07  C.C. 
o.o5  c.c. 
0.03  c.e. 
0.0I  C.C. 
0.007  C.C. 
O. 4  C.C. 
0. 3  c.c. 
0,2  c.e. 
[  o.i  c.c. 
o.o7  e.e. 
0.05  c.c. 
0.03' c.c. 
0.0I  e.c. 
0.007  e.e. 
No hemolysis 
No hemolysis 
No hemolysis 
Moderate  hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete  hemolysis 
No hemolysis 
No hemolysis 
No hemolysis 
No hemolysis 
No hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete  hemolysis 
No hemolysis 
No hemolysis 
No hemolysis 
No hemolysis 
No hemolysis 
No hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete  hemolysis 
No hemolysis 
No hemolysis 
Complete  hemolysis 
Complete  hemolysis  I 
Complete  hemolysis] 
Complete  hemolysis] 
Complete  hemolysis] 
Complete  hemolysis] 
Complete  hemolysis 
Complete  hemolysis 
No hemolysis 
No hemolysis 
No hemolysis 
No hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete  hemolysis 
No hemolysis 
No hemolysis 
No hemolysis 
No hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete  hemolysis 
Complete  hemolysis 
o.oi c.e. 
in each tube. 
0.0I C.C. 
in each tube. 
O.OI e,c. 
in each tube. 
nized  clinically  and  the  immunological  tests  herewith  presented 
would seem to offer an experimental indication that at least a part of 
the difference is due to an inherent difference in the two types of or- 
ganisms  causing  the  infections.  It  is  highly  probable  that  grada- 
tions between the two types exist; that the gonococcus may be more 
or  less  of  a  labile  group within itself;  and  that  if  a  large  enough 
number  of  strains  were  tested  by  their  immunological  reactions 
certain of these would be  found partaking of the characteristics  of 
both types.  The conclusion is not to be drawn that the adult and 
infant types of gonococci form two distinct clear-cut groups separate 
one from the other, but that certain distinctions exist between them, 
relative  differences which can be brought out by the immunological 
reactions  of  agglutination  and  complement  fixation  with  specific 302  Comparison  of  Adult  and  Infant  Type.~ of  Gonococci. 
immune sera.  But the distinction between the two types is  not an 
absolute one. 
We may add at this  point that  in no instance did any agglutina- 
tion of either type of gonococcus occur with sera immune to Diplo- 
coccus  intracellularis  or  to  Micrococcus  catarrhalis.  Moreover, 
there  was  no  binding  of  complement with  meningococcus antigen 
and gonococcus immune serum, and none with gonococcus antigens 
(adult  or  infant  type)  with  either  meningococcus  or  catarrhalis 
immune serum. 
Schwartz  and  McNeil  (4)  state  in  their  paper  that  in  the  ten 
cases  examined  of  vulvovaginitis  in  children  under  five  years  of 
age, the complement fixation tes't of the patient's blood was negative, 
although in all the gonococcus was demonstrated in  smears and by 
culture.  They thought that the negative results were due to the fact 
that there was no involvement of the cervix, only the vulva, urethra, 
and vagina being affected, and that unless the cervix was involved, a 
positive  complement  fixation  test  could  not  be  obtained.  In  the 
light of our experiments we feel that the reason the tests were neg- 
ative may have been because a suitable specific antigen was not used. 
A  polyvalent antigen, it is true, was used, but one made from adult 
strains  only.  Therefore,  in  making  an  antigen  for  the  clinical 
complement fixation test  for gonococcal infection it  would be  well 
to  employ strains  obtained  from  infants  as  well as  from adults. 
CONCLUSIONS. 
I.  Two principal types of gonococci may be  recognized by suit- 
able immunological tests;  e. g., agglutination and complement fixa- 
tion.  These two types correspond to the adult and infant types of 
infection with the gonococcus, seen clinically. 
2.  On the basis  of the immunological reactions of agglutination 
and complement fixation the strains of gonococci isolated from three 
cases of ophthalmia are classed with the adult type. 
3.  A  polyvalent antigen for the serological diagnosis of a  gono- 
coccus infection should  represent strains  of the  infant  type of or- 
ganism in order that both types of infection, infant as well as adult, 
may be  recognized. Louise  Pearce.  303 
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